Abstract. Primary adrenal lymphoma (PAL) is an infrequent malignant tumor, occurring in the bilateral adrenal glands as a mass in the majority of cases. The current study presents a case of bilateral primary adrenal diffuse large B cell lymphoma in a 52-year-old female patient, who presented with abdominal pain in the left lumbar region for ~2 weeks. Abdominal ultrasound examination and computed tomography scanning revealed a mass of 132x119x101 mm on the left adrenal gland and a mass of 53x27 mm on the right adrenal gland. A percutaneous biopsy was performed and histopathological examination further confirmed this lesion as diffuse large B cell lymphoma. The present study highlights the importance of early diagnosis of PAL, and performs a literature review of the subject.
Introduction
Although the adrenal glands contain no lymphoid tissue, primary adrenal lymphoma (PAL) is identified in <1% of cases of non-Hodgkin lymphoma (1) . As a type of extranodal lymphoma, PAL is rare and constitutes <1% of cases of extranodal lymphomas; PAL is primarily bilateral but secondary involvement of the adrenal gland is typically unilateral (2, 3) . Diffuse large B cell lymphoma (DLBCL) is the most common subtype of PAL, which represents ~70% of PAL cases (4, 5) . Characteristically, PAL predominantly affects elderly patients without nodular lesions. Diagnosis of PAL is frequently challenging due to its nonspecific clinical manifestation and imaging results, and pathological examination is the only method of confirming this diagnosis (6) . The prognosis of PAL is typically poor, and the 1-year survival rate is 17.5% (3). The current study reports a case of bilateral primary adrenal diffuse large B cell lymphoma and performs a review of the literature.
Case report
In June 2016, a 52-year-old female patient was admitted to the Department of Urology of Peking University Shenzhen Hospital (Shenzhen, China) due to abdominal pain in the left lumbar region lasting ~2 weeks. The patient had experience anorexia and weight loss of ~15 kg in the previous 0.5 months. The patient's past medical history included grade one hypertension for ~3 years and cerebral infarction ~2 years previously. On admission, physical examination revealed that no enlarged superficial lymph nodes were palpable and there was no hepatosplenomegaly. A full blood count revealed that had a hemoglobin level of 91 g/l (normal range, 115-150 g/l), a white blood cell count of 5.45x10 9 /l (normal range, 3.5-9.5x10 9 /l), 55.2% neutrophils (normal range, 40-75%), 27.2% lymphocytes (normal range, 20-50%), 13.8% monocytes (normal range, 3-10%), 3.1% eosinophils (normal range, 0.4-8%), 0.7% basophils (normal range, 0-1%), and a platelet count of 449x10 9 /l (normal range, 125-350x10 9 /l). A biochemical profile revealed a potassium level of 2.8 mmol/l (normal range, 3.5-5.3 mmol/l), a sodium level of 138 mmol/l (normal range, 137-147 mmol/l), an albumin level of 33.7 g/l (normal range, 40-55 g/l), a uric acid level of 558 µmol/l (normal range, 155-357 µmol/l), triglyceride levels of 2.13 mmol/l (normal range, 0-1.7 mmol/l), low density lipoprotein levels of 3.79 mmol/l (normal range, 0-3.64 mmol/l) and high density lipoprotein levels of 0.78 mmol/l (normal range, 0.91-1.55 mmol/l). Aldosterone, cortisol, catecholamines and results of other tests were normal. Abdominal ultrasound examination revealed a retroperitoneal tumor, and computed tomography (CT) scanning revealed that a mass of 132x119x101 mm on the left adrenal gland and a mass of 53x27 mm on the right adrenal gland without other structural abnormalities (Fig. 1) . Following percutaneous biopsy of the left adrenal gland, histopathological examination revealed the presence of diffuse large B-cell lymphoma (Fig. 2) positive for CD20, CD5, LCA, Mnm1, Bcl-6, C-Myc and Ki-67 staining, with a proliferative index of >98%. Immunostains for cyclin D1, CD3, CD10, CD56, S-100, Cg A, CK, CK-L and Syn Bilateral primary adrenal diffuse large B cell lymphoma without adrenal insufficiency: A case report and review of the literature were negative. The patient requested to leave hospital without surgery, chemotherapy or radiotherapy.
Discussion
PAL without any other extra-adrenal involvement is a rare subtype of extranodal non-Hodgkin lymphoma, with only ~100 cases reported in the previous medical literature (5). PAL typically occurs in elderly and male, and ~70% of cases are bilateral (4, 7, 8) . According to previous studies, the male to female ratio is 7:1 and the average age at diagnosis is 70 years old (9) (10) (11) . In the present case, CT revealed no other lesions except those detected in the bilateral adrenal glands.
The exact pathogenesis of PAL remains to be established; however, multifactorial associations have been described, including autoimmune-associated infections, immune dysfunction, originating from hematopoietic tissue resting within adrenal glands, Epstein-Barr virus infection and mutations in the p53 and c-kit genes (3, 12, 13) . For example, Epstein-Barr virus serves a role in lymphoma formation through lymphoid infiltration into the adrenal glands, which lack lymphoid tissue (3).
The diagnosis of PAL is typically challenging to perform due to its nonspecific clinical manifestation and uncommon presentations, which include vague abdominal pain, anemia, weight loss, unexplained fever, hypercalcemia, thrombocytopenia and adrenal insufficiency, some of which were present in the current patient (14) . In addition, obvious clinical manifestations tend to appear when >90% of the adrenal gland is damaged (6) . Various adrenal gland enlargement sizes have been reported, ranging from 4-17 cm (15) . Nevertheless, there is no correlation between tumor size and adrenal hypofunction (7) . DLBCL is the predominant histological subtype, which represents ~70% of PAL cases, whereas the T-immunophenotype makes up ~10% of cases (16) (17) (18) (19) . Ultrasound-guided biopsy is recommend for the differential diagnosis following the identification of low density of adrenal glands on CT scan images, and immunohistochemical examination further confirm the diagnosis and prognosis. The recommended treatment regimen for PAL is R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone), a classical chemotherapy regimen (20) , with chemotherapy being the typical treatment. It has been reported that surgery is not recommended for treatment (21) . This disease appears to have a poor prognosis, and the median survival of patients with PAL is reported to be ~1 year (22) . There are certain factors effecting prognosis, such as age, tumor size, lactate dehydrogenase levels and bilateral involvement.
In conclusion, bilateral primary adrenal diffuse large B cell lymphoma is a rare entity. PAL with poor prognosis must be diagnosed at an early stage to potentially improve survival rates.
